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(54) [^i^o^si:] 6'sm-^a--:fRzfz.n^m^^ftm^ikBm&m 



(57) [g^i^Jl 

i . N i , Ct(Do ^'J^^£ < 1 1 1 SSr^fiK^)-.!: Ufc^ 
1®. Cu. N i (7?^ i t> l®Sr^s£5>i: Lfc 

^XfCu. Au. P t, Ag, Pdcoe)t>'>/i 




(2) 



^mW■^ 1-1 5 5 8 5 9 



f)^hm\z^ Ti. Ni. C r cop ^'>/^< i: t 1 

[IS*^3] mJt£m2(O^JS®cOi?;^T 2;5^ 0. 3 
urn ^T2^5. 0 Mni(75®HtCfe^r t^4^®i-r^ 
if 1 Xti 2 l:ii£«cO^^K:7^n -y, 

[IB*^4] Hul£^2 0^MiicOip;^T 2;55. 0. 5 

li*^ 1 Xli 2 i^ie^CO^^K 
[tfji^JSS] mjl2m2cO^S^C0/?;^T 2/^5. 0. 8 

tmm 1 Xii 2 IwlsgjcoS^rSr^n 

•y;?7-;^flJ!^VHN;65 3 0 ^ Vhn^ 1 1 0. i?<;^T (^ni 
(OmVmXTt^ 1 5 ^ VhnXT^ 4 0 0 %:mfz't^mm 

hHtz^<y^>'^^t^mx.tzzt%:nmt'r^m^m 

:^5j!^VHN-;5^3 0 ^ Vhn^ 1 1 0, iP;V-T (/zra 
CO^VhnXT;55 2 5 ^VhnXT^ 3 2 0 ^?Sfc-r^Jl® 

hh.tz^<y^>^nt^mpLrzzt^WiS.t'r^m'^i& 

yti — 7.^M!S.VHS^*^3 0^VmSll0.m^T (mid 
) ^5^0. 8^T^3. 0, ^-^}i^y:tf — :^mmtm^ 
cOfflVHNXT/iiM O^VhnxT^ 2 4 0 ^fSfci-^feMii 

n / ^ =ar > <b <^{i X. fc C ^ ^ ^ o 

i^t. zcommi1^i^Lxm^lm®}^iz^^i-fi.•fhntz^< 



m 6 7bm 9 lCte®<D@^jE>^a — 
■r 5 7C^755 ^^D $ ixT V ^ 5 C t <!: i- o IS*^ 6 7!; 

IIS*iSl2l ttjfS^JS/ilciiAu. AgCD9^/>/^ 

[if 1 3 1 mt^jtmi-xmt^^mmcommmnzmn 
m:imj}u^^x\.-^zt^m&ti~^m^mi ixtii 

[ff^JSl 4] mn^y<y^>'i^n(0^m4 >^\i^'-y> 
y^Zb^^. 1. Oxl06kg/m2 s^Zb^5. 0 X 106 
kg/m2 sCO®iat^fo^C^^it#mi:-r'5li*:iil7!?M 

P b ( (M 1 1/3 N b (2/3)-(2z/3) T a 22/3) i-x-y T 
i X M2y ) O3 (M 1 fiZ n . N i . ^I>'M g ;5^(bil 
l^tLO'>7'<^< t t> 1 OO^M. M2liP t . Fe. B 

1. Rh. Rt>'I T^^hmi'£h.^il^^^< thlo<D^m 
^^L. X. y . S:U^z 05^x^0. 

2. O^y^O. 01. O^z^O. 1 LT^^^n 

:h.Tv>5r <J:^i#tai:-r-5i*5s«i 7!?^ 1 4{^mmcom 

Pb ( (M3i/2 N b (i/2)-(z/2) Taz/2 ) 1-1-y T 
i X M 2 y ) O3 (M 2 P t . F e . B i . R h , ^ 
U^I T ^-hmi-£ti^(}^'^^j:< t h loco^M, M3I:iS c 
Rt>' I n75-tbalii*tL^'>/<^:< t i> 1 o<7)^JS5r7J^ 
X. y. RXfzl'X^ix'eh.O. 2^x^0.6. O^y 

^0. 01, o^z^o, 1 tLxm^^tt^b. ) xm 

P b ( ( Z n 1/3 N b (2/3) ) i-x T i X ) O3 (xlt 
0. 0 5^x^0. 2 i: UTM^^nOo ) -C'^^tLo 

hmm-^mitm^m^^^hHxi^^^zt^^ 

mi: t-6fl*ii 1 7!;^ 1 4 - :?^o 

[If *^ 1 8 1 mIIESEb^co/±mt4^al*t^lim^f0 
;0>ib?i^^<t^#mti-5lf*«l7!;5ii 7 

im^m 1 9 1 tfl*3i 1 7!?^ 1 8 \z^^m(Dm^i&y^ 
-y'^m\^^rzzt^wmtir^m^i^n^mm:o 



^Mi"^ 1 1 -1 5 5 8 5 9 



[0 0 0 1 ] 
10 0 0 2] 

7tt}y-m:7T^'t^i3^-y^-^y\fy^ (CFM) & 

rS^) it. 0iJxl^mJ#;55 3. 7 SVlHz . mmt*-2, 5MH 
[0 0 0 31 K:7^^ y :7r uv^iSiS^^^'C^MIK^i: 

[0 0 0 4] ^(Dfzib. m^i&y^-y'ti^xit. 

[0 0 0 5] 

>^ a - :/ V ^gi^ d ^ :rc o T ^ # ft 

^^-r > fc' - y V /J^ $ V ffl V ^ ^ ^ i: ;t b 

[0 0 0 6] — /K:tc®}ig^ tl-CV^5'tr ^ 

i&TL. ±t^tLX^^mtLXL^Oo 
[0 0 0 7] t 9-oco^#/^Ppm^.^ UT. 

^ > ^ V ^*^■^£f > i/WtC ffl V > fc^-g^cD 

mm\ r\^^mz^mLtz&m^m^mx\^^^. z 

(OT U-r>^IDXcOfc:''>^Itgc 10Mni^*^i6:100Mtn<!: 



[0 0 0 8] 1 oti. /<ix:^v^/^^755^lb/i^H^<i:TU-< 

o li. m (b V ^^«-T' ^ -'^ -y i/«-yi5 ^-r > y 
ii^ 1 ;^ 1 :^{zm-fj:^ y ^ t-^"^ L , 

[0 0 0 9] ^S^>t:''-yv;^^5/J^ 

[0 0 10] 

\mm^m^-^^fz^(r:>^^\ m'&y^fzf^m^m^-t^ 

[0 0 1 1] ±i£Lfc*^0JiC^ol^T. 1^TC0^.^^5$? 
^ LIS 

(1) Hute3ai^±co^M®ti. mjtetgibT-ayi^^bjii 

(C, Ti. Ni. C rC0 9^{>7'^< ^ Iffi^^^^^i: 

^l$.'^k \^fz%2(D^mm. RXJ^Cu. Au. P t . A 
g. P dcOoib'pf^< thim^^f&'j^tLtzmSco^ 

[0 0 12] (2) m^tm2(D^mm<Dm^T 2AK 

0. 3Mfn^T2^5. 0 u m ^mW\Z^^ :l t o 

(3) mum2(o^mm<Dm^r 2^K o. sum 
[0 0 13] (4) mt^m2<D^mm(om^r 2^^. 

0. 8/im^T2^3. 0 m ra coSSlSlCfc 5 C iTo 

^ii^tifzmmv^(Dmmi^t. zcomwi^^z^n^rc. 

•y;(7 — ;^^1SVhn7)53 0 ^Vhn^ 1 10. /l^T (Mm 
) /^^O. 3^T^5. 0, 75^ob'-y;t7-;:^^j!Sti?^ 

co^vhnxt^^^i 5^vhnxt^4 0 0 ^mtz-r±mm 

hh.rz^<y^>^i/iit^iim^tzzt^mmt^^m'^i^ 

[0 0 14] f)>:^-^^mmz^^^xa. ^j.T(omm^*'di- 

^ LIS 

(1) mtd.±mmit. m^T (^m ) ^-0. SST^ 



SVhxxT^ 3 2 0 i:mrz'rh(OX'h^ :l to 
[0 0 15] (2) tuIE^M^Ii. i?^T (^ra ) Tli^ 

0- 8^T^3. 0. f)^-o\i*y:fj — ;^m&tm^(Omv 
hnx T>-ii4 0 ^ Vhnx 2 4 0 ^rlS/c-f fc</5T-^^ r 

to 

(3) fuie^MJlliC u . N i ■^^>/^< t 4> 1 S 
^±I&'At Lfzmx^h^Zto 

[0 0 16] ^^{C^tz^^mi^. jE®tS^B^a«-m-(b 

Tu^:\^\zmM^ixtzmm^^(Dmmi't. ^<Dm 
mi^{z^Mk^ritzm.mt. z(omm^:!t-LxmmmS}^ 
\zmDnifhthfzy<^y^>^wt^m^. mmmmi^. 

[0 0 17] •f)'^f)^^:^^mz^\,'^x. SulS^MSt^C 
:i LV\ -LIE L7t^^?^lci.aNT. 

(omj&^^'r^z.ti)*^m'^ 

[0 0 18] (1) mmy<y^i^^Pi(D=^^^:y\f-^ 
>^Zht*^^ 1. ox 106 kg/m2s^Zb^5. 0 x 10 
6 kg/m2 sco$SHf;i^>5r iTo 

(2) mttUW)^(D]±m\^^^^^Pct\^X. Pb ( (M 

1 1/3 N b C2 '3)-(2z/3)T a 22/3) i-x-y T i x M2 
y ) O3 (iMliiZn. N i . 2^U^Mg;ii^^3l(m^^> 
< t> 1 oco^M, M2I^Pt. Fe. Bi. Rh. 

X. y, ^L'^z fi^H-^^ixO. 05^x^0. 2. 0^ 
y^O. 0 1 (i?^L<ti0. OOOOl^y^O. 0 
lo ) . O^zSO. 1 <t LTJ^^^n^o ) X^^^ 

;5-:u^>^;^7^ vmm'^mitmt^m^^hh.x\^^^z,to 
[0019] ( 3 ) m^mW}'^<Dj±m\i'^^BWPtt l 

Pb ( (M3i/2 N b (i/2)-(2/2) Ta2/2 ) 

1- x-y T i .X M 2 y ) O3 (M 2 P t , F e . B i . 
Rh. RXJl r f)^hm\-tH^'pt^< thl^<0^m. M 
3{^ S c IkXI I n7:)-pD51fi'tt5'>?'<f< th\ oco^j^^ 
?J^L. X. y. SU^z li-etV-e'ttO. 2^x^0. 6, 
O^y^O. 0 1 ($?^L<(iO. 0 0 0 0 l^y^ 
0. 0 1, ) . O^z^O. ltUT^^$ix5o ) 

^to 

[0 0 2 0] ( 4 ) nn^m,m^(Ol±n^'^^BP^Pr t L 

P b ( ( Z n 1/3 N b (2/3) ) i-x T i x ) O3 
(xliO. 05^x^0. 2 <i: UT^^^tL^o ) xm. 

[0 0 2 1 ] ( 5 ) mtzmmi'(o&m^'^iuWPt\t.Wi^ 

^Bt^h^i^ ^ to 

(6) m^-^mm v^l%^mmfim^2m)^^±.(D^m 



^^^'T^Ttmtmm^h.x^^^^^t, 
[0 0 2 2] (7) mtt^mm v^tn^mmtmttz 

z.t. 

[0 0 2 3] (8) mU7tm{t,mu^mm(r>mimm\z 

(c fe;^3[] $ ixT V ^ 5 ^ (b o 
[0 0 2 4] 

< i^mmm^mRxim^xm&^^tzmm^*-m\.^hh.x 
h(}^^£<thim^±^^tLtz^mm (cutNit 

[0 0 2 5] ;5^yii^5S^(SclcJ: lgiij^OS^iSS$r|t® 

W^^>'t:'-^>^;=^.;55:;^t<g^/^±|^^2M. ^L<li 
M^^slScom^l/i 25SE?f ^(t:^)? ^tzn^tEi.x\^^^tzi^. 

mmm(0}tti\znL±tmW}^t*^mm\zi^^^t\.^, 
[0 0 2 6] $f?ic. :;^u-K(7?@ig^f9t^*)-Lrt3. 

±m^mm<7:>m2m. mL<nBf'^<Dmmtm^<D'mm 
mr-yi^- v\znm't^^<y^>'^u^i^^mt-rm^ 

^mi-r^Ztt-Xt. m^mW}'T-{z^CX^^tz^ y y 

[ 0 0 2 7] mt^±mm(o ohm 2m. ^ l < f^fi^f^f^ 

St^m^i^tLT. Cu. N i O 9 ^'>?j:< <i: t 1 ffl^ 

±fd.Lfz9mtmmtfj:^:zt(Di&^ Ti. N 
i. CrC0 9^'>^<f<^tia^£^5^<i:Lfc^l®. 
^U^Cu. Au, Pt.-Ag. P d<DohO^^J:< thl 

m^±fi^'^t Ltzm3m\:ini'^m2m<D^m^^s,^i- 

\zi^r:>:Lth'^mxh^o ?tc:fb\ Ti. Ni. C t <D 0 
^>'>/^< 1 1 1 l^fzm 1 /lii. mJieSK)^ 

mit^t(or^x^mm-§i\^\ cu. au. pt. a 
[0 0 2 8] ±t^^mm(om2m(om^T 2\t. o. 3 

5. 0 Mtn j^TlC^^^tt-C - t 
<. i?SL<liO. 5Mml^±. 4. OMfnJWT. 
»^L<{iO. 8/imJ[^±, 3. 0 /im AUTtC^^^n 



(5) 



^m'i^ 1 1 - 1 5 5 8 5 9 



[0 0 2 9 ] m2m(om^f)*^o. s um ^m(om^i'^. 
[0 0 3 0] ^tz. ^mm(ommtm^(Dmmt\^x. 

m) r^O, 3^T^5. 0. ^^-z>\z*y:^ — y^m&tm^ 
cO^VhnX T/)^ 1 5 ^ VhnX 4 0 0 ^rSfcf^Mil 

x.^m^'.^\'tmjL\^<D^T\^-\"'Mz.^mx^ ^t'^s Jits 

yt!-:^^^^tm^(OmV}^><Tt^2 5 ^VhnXT 

0^VhnXT^2 4 Q^mfzirt^\^\ 
[0 0 3 2 ] ^fz. ^<y^l^^i^t\^X\^. 
— y>:^Zht*^\, OX 106 kg/m2 s^Zb^5. 0 
X106 kg/m2 s(Dm'fAfi^h^J:^h(D^m^^^^^tf)'^Ul- 

ox 106 kg/m2 se:®;c•5^<^/=^>'^^^^ffiv^fc^^ 
[0 0 3 3] Vt:°— ^V^;65 1 . 

0 X 106 kg/m2 s^tcfiso^'&ii. mm^<r:>mmum(r:> 

TL^< '9. ^^-<>t'-i/>;^;55 5. OX106 kg/ 

[0 0 3 4 ] 
USS^iJ 1 

Wlf^=^^y'mf^-^^ '^m^^ (Pb ( (Zm/a Nb 
(2. 3) ) l-x T i X ) 03 ( X 0 . 0 5^x^0. 
2) coj±m**SrB^ffiv^TS^?fi:/D-:/^f^8aLfCo 
m^pSB^0i^.i^<i: LT,^S9 9. 9 9%J£jLJi£OP b O. Zn 
O. Nb2 05 . T i O2 erffilV ^rp'^^>^®ffn'i: 5^ 
^'>g&&^-5i9 1 : 9co^/Ht<b/j:^ J: piciWfiL. SiW 
<t X^XW^^B^^iD 1 . 2fScOP b 0^;(jP;tfCo 
[0 0 3 5] zcor^^!^^mfmT'2 0 5^-f-5>r^^L, 

2 5 0cccoa^±t±i^{c3tJ«L. mn'^'^xi 2 7 ortc 

^P^L, 1 0B#r^1{^^L7t, ^co^. rC/hcOilST'9 
[0 0 3 6 ] e^±&l(§f^cO*^B^Bchil4WcO?^^L 



%^^^XIfz. 1 5Z2;55ib^<fc^3 5raraCO^?T6 S»CO*$^ 

5:1 ct 19 < 0 0 1 >co:^f4^5t^L. cixicSiEir 

y-r-^^:^ Vtf 9 - X \ imm^>< "7 ^ ^ L. 11^755^5 
ct 2 5 raraCO (0 0 1) ^ :^^^i:^i^fz. 

[oo37]?fc;:i. 2m(o^mm^^h^ji^mm^m\^^fz 

^B^cDtzi^i'fmiLfZo Jbl5 (0 0 1) r^=^y^(Dmmi: 

n 2 0 0 ocommuxo. 2 4mi<Dm^\zmB\^^ 2m 

COT i^. J5^0. 2jum CO A u S T'l^^ L 
[0 0 3 8] C(0^tg^i±®{gS[]^;5i^(bti 1 2mmxS^ 

1 4mniXlp:$ 0. 2 4 nuncOSW^^tgifiT-ar 1 0 <9 Hi 
L. 2 1 O'CcOv-y =t-^^;^^/uc|3X-6 0 OV/mmCOmi?- 
^ 1 O^r^lSlADL. mi^^^i^L/'c±^4 O^'C^T'^^aJ 
L^<^^S^:teLfCo cco^. ±fEHmSi5^co®^^ 
tt^-S-g^^^ k 3 3 ' ^aiJ:^LfcSm. ^l^T'k3 3' = 
8 4%<h/^o/Co 

[0 0 3 91 i^iC. 3^co^M^;i^^4^5m^^^fflV^^c 

t?&e>^-r5o HI 1 !i^co@^?^-7^n-7^co«^^.^i-^^i 
liI-C^5o m^Wi^fB'^t-h'm'Ofz\.fzm<r> (00 1) 
r^;n/N£Of^®^# 2 0 0 0COW^W"C2 4 0 /zm (CW^ 

XL-Cmi^2. 2' ^W^L/Co mtili. JESfrllCifi 
V^^/^^bHiiC, 0. 0 5 /im COT i /i 2 a . 2 

a' .JS^l. 0;iniCOCu/12b. 2b' .il^O. 

2 Mm cOAuji2 c . 2 c' T'^H^Jc L 

[0 0 4 0] rcomi^2. 2' . /±mi$:i^^tL 

^-h.^^-r >-:/^y-r'(|ii2 0mniXS$14inmXj[p$0. 
2 4rnmi;i;(3PXL. W-Ws^mm^^'^^fz, cn^2l0*C 
COv^U =i->';r-f /u*T'6 0 OV/mmcom^^ 1 O^J-Pe^fn 
^PL. m#^i^^Ufc^^4 O'C^T^i^aJL^J-t^^^^ 

5. k t = 5 4%-C*>o7to 

[0 0 4 1 ] ±i5^tS«fil®j^co-®(C 1 2 Bch 

coy iy^i^y/i^M^S^ (FPC) 7-^. t>^— :^co® 

]^tz%'j^(Dmm(0'mmi=^ ^y^:^^\zxK^ ltzo 
[oo42)efeic, F pci^K>i-f^ftzm[z=rM.tmm 

cO^^^ifeTi-^/jrf^^S-O't:'— ^>';^;55 2, 2x106 k 
g/m2 scO/<-7^>'i^W3 Sr. Z - ;^tS 7 <9 fl-iti^c 
m\:i-^yf->^m4 a . 4 b ^^iv^^m^ ]^tZo ^ y 
^>^^ji4a. 4 bco^^g-r >t'-yv>^ti. ±IE¥t5 



5 J; ^^ictS^^tt-ci^-Do 

[0 0 4 3] iSfclC. F P C l(r>^^ V-^/Uf-y^ ( 1 5 
OMrn) \^^^^^ ^y^l^ifMA z . 4 b ^ ±I£4^ffi 

^y-T'ti3 0 Mm KJCJ: t^i^H^ 4 0 0 ;/m 

1 2 S^^icr U-f ;(}DXLfCo CCO^. ^^5 0 /iin coii;^ 

[0 0 4 4] ro^WfS^n-ycoSl^^^-ar'''^^^^ 
inrr-Si^J: oay^L. 128 ^ ^ /u^-<r (?:>^^;ii^ 
^3. 5 5±0. 1 5MHz Jl^f^CO^-^^i^^K^^^-ro:^ 

h=^j^^i.j^i^t\^rz=^^^>'\i'-y>'y^^*^5. 5X10 

6 kg/m2 s(Dy<y^>^i^^m^^tL^J.9V{-t::^'y^^—y' 

[0 0 4 5] - 6dBcoit^^(i. StJlE^^-r vt'-yv 
;^;i»55. 5X106 kg/m2 s<0±|E/"< ^ V^M^.^t^ ^ 

u >- ;^ ii ^ ^ ^^T' # ^ {[t T ^ o fco 
[oo46]<ife;c. 2m(D^mmfi-ht^^m^^m^^tL 

[0 0 4 7] #(btLfc|g»I^^CDk 3 3' ^ffliJ^Ufr<J:r 
'E). 1 2 8 ^^^-^/i-c^^i^T-k 3 3' =8 4%;5iq#q5 
ti. mils Lyt®<^;i;&5T i jl<h A u^cT? 2 ®7i^(b/^5/± 
SliSfj^Ok 3 3' ^[^^cofit^/T^L. ^iblcrK^-;/ 

of- - k 3 3' -^(DB^r^B^^:^ tr^mm^fi 

^(D^i^^^mv&mmmLtztzb. 02 (a) tc.^i-r 

5^ e > :/ 9 CO^^fil^MTi^T'fe 5 ^ <t $ H/to 

[0 0 4 9] tts^e^ij 1 

'^^mi tm~<Dm'^^Bm.i^^h^DfzLti (oon ^ 
til 2, 12' (i. j[±mf*:i 1 ;w3av>@7:i-6]iiii;i. o. 



0 5 um f^^<r>T i 0. 2 m m i?^cOC u^, 0. 
2 lira /5^<0AuiS-e«^LfCo m4il 2. 12'^^ 
fifitTt (0 0 1 ) •^^/'^Ti^ib't'i 2 Omrnxgi i 4nimXi? 
^0. 2 4mmC^^1g:KJEmtg®I^^^'9tiiL. HJS^iJ 1 

[0 0 5 0] FPctT-:^^(Dmm. Rximm 
(D:^'y^:^i^^^mmi tf^mzrf^tzo fp 

-{ >\^'-y>:^:^'^2. 2X106 kg/m2 s<Dy<y^>'i^^ 

CO 1 2 8^-W^/^---cor u^;fjpx. ^SuvXo^^ 

[0 0 5 1 ] wCO@^?K-7'D-:/coS*f^=t-^/^yU'^ 
*9ffl^L7t<!: r 5. 1 2 8 5^-^- ^-^/u^ 1 

;0^^:^i^o7to CO^^ :/-^/U7i>f>(^3. 6 0±0. 2 
9 2%{;i/=fo/Zo 

[0 0 5 2] r(D:7'c-^^in;lf:if V-ifJgSlt^^lC 

mn. ^mmi tmm\zk 3 3' ^mmLtzt:i^. ^ 

a:^^^[^< 1 1 5 ^^^^^^/WtD^isSr-k 3 3' =7 9 

^^ti^3 (b) ;:i.7^-rr^ < t;^;55^< . 
[0 0 5 3] ^fz. :L(Dy'U'-y'(DmW}'J'(D^^m^mW. 

mmmi.fzt:z^. m2 (b) ic7j^-t-j:9{c^^^>'^ 

^11 2. 12' Iw^iSl 0;55^CTl^fio 
[0 0 5 4] HJS^^i) 2 

0. %mmi tm-(DWi^m^t^hm^fzLfz (oo 

C0Ti^2a, 2a' .W-^2, 0MraCOCu®2b. 
2b' .i?$0. 2AiniOAu^2c. 2c' T-tS^ L 
Ac. 

[0 0 5 5] mi^^Jf^^Ufc (0 0 1) e7zii/N75^fbit'I2 
OniraXg^ 14ramXi?$0. 24 m nKO^^^^igSib^^ 

F PC 7 iT->^.^6COS^. Rnigm.<0:s^y=^> 

[0 0 5 6] ^\Z^ F PC 7 ^^tf^itft/t:®;;!. iJ^Dd 
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(57) 

[ABSTRACT] 

[PROBLEM TO BE SOLVED] 

Acoustic impedance is small, and, in supersonic wave pro - bu which arranged a lot of oscillator in the 
shape of array, soft backing material is employed, while holding good array workability, supersonic 
wave professional - bu which is high sensitivity is provided. 
[SOLUTION] 

Ultrasound probe comprising oscillator-shaped a strip of paper arranged in the shape of piezoelectric sex 
crystal material or array, metal layer comprising of tertiary bed based on, at a minimum, among the 
second bed based on, at a minimum, among the first bed based on, at a minimum, among it is arranged 
on in this oscillator Ti, Ni, Cr one kind, Cu, Ni one kind, and Cu, Au, Pt, Ag, Pd one kind, and backing 
material installed in the oscillator. 



[WHAT IS CLAIMED IS:] 
[Claim 1] 

Ultrasound probe; comprising: Strip of paper arranged in the shape of array by piezoelectric-related 
crystal material -shaped oscillator, Metal layer more than at least three kinds which are arranged by this 
oscillator. The backing material which this metal layer was gone through, and was installed in said 
oscillator. 
[Claim 2] 

Ultrasound probe as claimed in claim 1; comprising: Even if, at a minimum, at a minimum, with a few 
among the second metal layer based on one kind and Cu, Au, Pt, Ag, Pd among the first metal layer 
based on one kind, Cu, Ni among Ti, Ni, Cr from said oscillator side sequentially, said metal layer more 
than 3 varieties is metal layer of tertiary based on one kind. 
[Claim 3] 

Thickness T2 0. of the second said metal layer. Three mu m □ . . . T2 □ . . . 5. Ultrasound probe as 
claimed in claim 1 including a thing in area of 0 mu m or 2. 
[Claim 4] 

Thickness T2 0. of the second said metal layer. Five mu m □ . . . T2 □. . . 4. Ultrasound probe as claimed 
in claim 1 including a thing in area of 0 mu m or 2. 
[Claim 5] 

Thickness T2 0. of the second said metal layer. Eight mu m □ . . . T2 □ . . . 3. Ultrasound probe as claimed 
in claim 1 including a thing in area of 0 mu m or 2. 
[Claim 6] 

Ultrasound probe; comprising: Strip of paper arranged in the shape of array by piezoelectric-related 
crystal material-shaped oscillator, Is arranged by this oscillator, electrode including metal layer 
satisfying □ . . . V ^ n T □ . . . 400 0.3 □ . . . T □ . . . 5.0 and Vickers hardness and product V T 

1 5 of thickness 30 □ ... V □ ... 1 10, thickness T (mu m) Vickers hardness V j^. The backing 

material which this electrode was gone through, and was installed in said oscillator. 
[Claim?] 

Ultrasound probe; comprising: Strip of paper arranged in the shape of array by piezoelectric-related 
crystal material-shaped oscillator. Is arranged by this oscillator, electrode including metal layer 
satisfying □ . . . V ^ T □ . . . 320 0.5 □ . . . T □ . . . 4.0 and Vickers hardness and product V T 

25 of thickness 30 □ . . . V □ . . . 110, thickness T (mu m) Vickers hardness V j^. The backing 

material which this electrode was gone through, and was installed in said oscillator. 
[Claim 8] 
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Ultrasound probe; comprising: Strip of paper arranged in the shape of array by piezoelectric-related 
crystal material -shaped oscillator. Is arranged by this oscillator, electrode including metal layer 
satisfying V^^M 240 0.8 T 3.0 and Vickers hardness and product Vj^j^ D^T 

40 of thickness 30 □ ... V □ ... 1 10, thickness T (mu m) Vickers hardness V ^, The backing 

material which this electrode was gone through, and was installed in said oscillator. 
[Claim 9] 

Ultrasound probe; wherein; Strip of paper arranged in the shape of array by piezoelectric-related crystal 
material -shaped oscillator, The electrode which is arranged by this oscillator, The backing material 
which this electrode is gone through, and was installed by said oscillator is comprised, when above 
electrode processes tabular body comprising of above piezoelectric sexual crystal material into above 
strip of paper-shaped oscillator, metal layer preventing chipping of occurring above oscillator, crack is 
included. 
[Claim 10] 

Ultrasound probe as claimed in claim 6-9; wherein; Said metal layer is bed based on at least one kind 
among Cu,Ni. 
[Claim 11] 

Ultrasound probe as claimed in claim 6-10; wherein; An element preventing oxidation of said metal 
layer is added in said metal layer. 
[Claim 12] 

Ultrasound probe; according to claim 10 wherein; At least one kind of element is added in said metal 
layer among Au, Ag. 
[Claim 13] 

Ultrasound probe as claimed in claim 1 1 or 12; wherein; Said element is doped selectively by the face 
side of said metal layer. 
[Claim 14] 

Acoustic impedance Zb 1 . of said backing material, 0* 10 ^ kg/ m ^ s □ . . . Zb □ . . . 5. Ultrasound probe 

as claimed in claim 1 including a thing in area of 0* 10 ^ kg/ m ^ s - 13. 
[Claim 15] 

As piezoelectric of said oscillator-related crystal material, it is Pb ((Ml ^2/3)) -(2z/3) 2z/3^ l-x-y 

Ti ^ M2 y) O 3 (at a minimum, metal of one, persuasion, x, y and z, each 0. which Ml is chosen as Zn, 

Ni and metal of at least 1 chosen among Mg, M2 by Pt, Fe, Bi, Rh and Ir) Five □ . . . x □ . . . 0. 2, 0 □ . . . y 
□ ... 0. 01, 0 □ ... z □ ... 0. It is prescribed for 1 ). Supersonic wave professional - bu as claimed in 
claim 1 including the perovskite type multiple oxide which it appears, and is hyosa being used - 14. 
[Claim 16] 

As piezoelectric of said oscillator-related crystal material, it is Pb ((M3 ^2 Nb (j/2)) .(^Jl) tJt) l-x-y 

^ M2 y) O 3 (at a minimum, metal of one, persuasion, x, y and z, each 0. which, at a minimum, metal of 

one, M3 are chosen by Sc and In which M2 is chosen among Pt, Fe, Bi, Rh and Ir) Two □ . . . x □ . . . 0.6, 
0 y 0. 01, 0 z 0. It is prescribed for 1 ). Supersonic wave professional - hu as 
claimed in claim 1 including the perovskite type multiple oxide which it appears, and is hyosa being 
used - 14. 
[Claim 17] 

As piezoelectric of said oscillator-related crystal material, it is Pb ((Zn j/3 Nb ^2/3)) ) i_x Ti x) O 3 0.) 
Five □ . . . X □ . . . 0. It is prescribed for 2 ). Supersonic wave professional - bu as claimed in claim 1 
including the perovskite type multiple oxide which it appears, and is hyosa being used - 14. 
[Claim 18] 

Claim 1 - supersonic wave pro - bu as claimed in 17; wherein; Piezoelectric of said oscillator-related 
crystal material consists of single crystal. 
[Claim 19] 
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[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[TECHNICAL FIELD OF THE INVENTION] 

The present invention relates to supersonic wave pro - bu with the use of piezoelectric-related crystal 

material and ultrasonic diagnostic equipment with the use of this. 

[0002] 

[PRIOR ART] 

There is flaw detection apparatus to check medical diagnosis apparatus to inspect the human organism 
inside in the echogram apparatus that supersonic wave pro - bu was used and metal structure interior 
defect. The kara - furo - mapping (C FM) method how kara - displays 2 dimensions of blood flow rate 
is developed as well as fault image of human organism (B mo - terrible image) in medical diagnosis 
apparatus by terrible pula shift by supersonic blood stream. Center frequency of supersonic wave pro - 
bu is designed by means of the diagnosis object variously, but, frequency for terrible plastic model - do 
getting center frequency of professional - bu to get this B wo - terrible image and C FM image (terrible 
pula reference frequency) , by way of example only,, former 3. 75MH2, latter 2. There are two kinds of 
cases to set foreign frequency to say 5MHz. 
[0003] 

The reason why terrible pula reference frequency is set in low value than center frequency is that effect 
of organism attenuation is reduced, and the reason is because provided signal level becomes small so 
that echo from terrible plastic model - terribly minute blood corpuscle is using eco-. 
[0004] 

Therefore, The thing that big signal level is provided in terrible pula reference frequency as well as 
frequency for B /wo - terrible image for supersonic wave pro - bu is desirable. If it says, and it is 
exchanged, kokandoka of probe that wide frequency band is extended over is pursued. 
[0005] 

[PROBLEM TO BE SOLVED BY THE INVENTION] 

Like the above, The thing that supersonic wave pro - bu extends over wide frequency domain, and big 
signal level is provided is desirable. It is conceivable that a sound inpi - dance uses small material as the 
backing material which was installed in back face of element to control remaining jolt of supersonic 
wave transmission and reception element as measure planning kokandoka of supersonic wave pro - bu. 
[0006] 

However, In general terms, in ultrasound probe with the use of produced ceramics, kokandoka of center 
frequency around professional - bu can be surely realized by this measure, but, gain of spaced-apart 
frequency falls from center frequency in on the other hand, narrowrband becomes as the whole. 
[0007] 

Fall of workability when acoustic impedance used small material in backing material as another big 
problems is given. At first, in the ultrasound probe which arranged current strip of paper-shaped 
oscillator in the shape of array a lot, big oscillator board is bonded to backing material, the array which 
die thing saw is used, and this is cut in small lattice parameter, and is prepared is processed, oscillator 
group arranged in the shape of array is got. It is in the factor which decreases yield in probe manufacture 
when machining characteristics of oscillator are inferior to 00 equation 1 mu m and emergency from 0 
equation 1 mu m finely lattice parameter of this array processing. The acoustic impedance mentioned 
above compares small material with big material, and it tends to be soft. Because of this, Nonconformity 
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to describe the following in the case of the array processing occurs. 
[0008] 

If backing material is soft, one, oscillator in array processing is not fixed enough , for stress to receive 
from blade in machining, machining is done in the condition which is the instability which blurring is 
easy to produce by oscillator. In addition, The backing material which is soft raw material causes 
blocking in blade of die thing saw one more, machining characteristics fall. It is caused about these, and 
small chipping and crack occur to one 1, breaking of wire of electrode layers of oscillator, gain fall 
occur, yield of probe fell. 
[0009] 

Even if acoustic impedance is small, and object of the invention employs soft backing material, while 

maintaining good array workability, it is to plan kokandoka of ultrasound probe. 

[0010] 

[MEANS TO SOLVE THE PROBLEM] 

A providing ultrasound probe comprising strip of paper that the present invention is arranged in the 
shape of array by piezoelectric-related crystal material to solve a previously described problem-shaped 
oscillator, the metal layer which, at a minimum, is older than three kinds arranged on this oscillator, and 
the backing material which this metal layer was gone through, and was installed in the oscillator. 
[0011] 

In the described above present invention, the following aspects are preferable. (1) Even if, at a 
minimum, at a minimum, with a few among the second metal layer based on one kind and Cu, Au, Pt, 
Ag, Pd among the first metal layer based on one kind, Cu, Ni among Ti, Ni, Cr from the oscillator side 
sequentially, the metal layer more than three kinds is things having metal layer of tertiary based on one 
kind. 
[0012] 

(2) Thickness T2 0. of the second metal layer, Three mu m □ . . . T2 □ . . . 5. A thing in area of 0 mu m. 

(3) Thickness T2 0. of the second metal layer. Five mu m □ , , . T2 □ . . . 4. A thing in area of 0 mu m. 
[0013] 

(4) Thickness T2 0. of the second metal layer, Eight mu m □ , . . T2 □ . . . 3 . A thing in area of 0 mu m. In 
addition, The present invention is arranged on strip of paper arranged in the shape of array by 
piezoelectric-related crystal material-shaped oscillator and this oscillator, Vickers hardness V 

provides ultrasound probe including 30 V^^^ 1 10, thickness T (mu m) having comprised the 

backing material which 0.3 □ ... T □ ... 5.0 and Vickers hardness and product V T 15 of 

thickness goes through electrode including metal layer satisfying □,,,Vp^j^D-TD... 400 and this 

electrode, and was installed in the oscillator. 
[0014] 

In the working present invention, the following aspects are preferable. (1) The metal layer is for 
thickness T (mu m) to be 0.5 □ ... T □ ... 4.0 and the thing that Vickers hardness and product V ^ 

T 25 of thickness satisfies □...Vj^j^D-'TD... 320. 

[0015] 

(2) The metal layer is for thickness T (mu m) to be 0.8 □ ... T □ ... 3.0 and the thing that Vickers 
hardness and product V T 40 of thickness satisfies □...Vj^j^D^-TD... 240. (3) The metal 

layer being bed based on at least one kind among Cu, Ni. 
[0016] 

In more addition. The present invention provides ultrasound probe including a thing including metal 

layer to prevent in chipping of the oscillator, crack. 

[0017] 

In the present invention to take, the metal layer is bed based on at least one kind among Cu, Ni. This 
situation is preferable. In addition. In each described above invention, a thing having the following 
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assembling is desirable. 
[0018] 

(1) Acoustic impedance Zb 1 . of the backing material, 0*10^kg/m^sD...ZbD... 5. A thing in area 
of 0*10 ^ kg/ m ^ s. (2) As piezoelectric of the oscillator-related crystal material, it is Pb ((Ml 1/3 Nb 
(2/3)) -(2z/3) 2Z/3) 1-x-y Ti ^ M2 y) O 3 (^t ^ minimum, metal of one, persuasion, x, y and 2, each 0. 
which Ml is chosen as Zn, Ni and metal of at least 1 chosen among Mg, M2 by Pt, Fe, Bi, Rh and Ir) 
Five X 0. 2, 0 y 0. 01 (it is preferable, 0.) One y 0. 01 ). 0 z 0. It 
is prescribed for 1 ). The perovskite type multiple oxide which it appears, and is hyosa being used. 
[0019] 

(3) As piezoelectric of the oscillator-related crystal material, it is Pb ((M3 y2 .(2/2) Ta 2/2) i-x-y 

Ti ^ M2 y) O 3 (at a minimum, metal of one, persuasion, x, y and z, each 0. which, at a minimum, metal 

of one, M3 are chosen by Sc and In which M2 is chosen among Pt, Fe, Bi, Rh and Ir) Two □ . . . x □ , . . 0, 
6, 0 y 0. 01 (itis preferable, 0.) One y 0. 01 ). 0 z 0. It is prescribed for 
1 ). The perovskite type multiple oxide which it appears, and is hyosa being used. 
[0020] 

(4) As piezoelectric of the oscillator-related crystal material, it is Pb ((Zn ^2/3)) ) i-x x) ^ 3 

0.) Five □ . . . X □ , . . 0. It is prescribed for 2 ). The perovskite type multiple oxide which it appears, and 

is hyosa being used. 

[0021] 

(5) Piezoelectric of the oscillator-related crystal material is a thing comprising of single crystal. (6) The 
metal layer (a case comprising of the metal layer that the metal layer is more than three kinds the second 
metal layer.) The element that ni prevents oxidation of the metal layer being doped. 

[0022] 

(7) The metal layer (a case comprising of the metal layer that the metal layer is more than three kinds the 
second metal layer.) At least one kind of element being doped among Au, Ag as for ni. 

[0023] 

(8) The element being doped selectively by the face side of the metal layer. In addition, The present 
invention provides ultrasonic diagnostic equipment including a thing with the use of described above 
supersonic wave pro - bu, 

[0024] 

[MODE FOR CARRYING OUT THE INVENTION] 

In oscillator of supersonic wave pro - bu concerning the present invention, electrode configured in 
electrode by at least three kinds of metal layer or appointed hardness and caliper is used. In particular. 
Preferably even if there is a little among Cu, Ni in the class of polar the second, metal layer based on 
one kind (the alloy layer with Cu and Ni is included, too.) It is used ga, 
[0025] 

Even if acoustic impedance is small, and, by hanging assembling, a thing of soft material is used as 
backing material bonded to contralateral face in restraint of remaining jolt with acoustic emission side of 
oscillator, superscription oscillator is held for stress in machining impregnably by backing material so 
that it is compared, and acoustic impedance is massive, and there are electrode layers of the second firm 
superscription bed or appointed hardness only in appointed caliper. 
[0026] 

Even more particularly. For blocking of blade, it is effective in the class of the second or appointed 
hardness of the metal layer and electrode layers of thickness scratch backing material bonding to blade, 
and dropping. The fall that machining in array processing is more sexual can be controlled about these, 
before oscillator can control produced crack, augmentation of chipping, while it is compared with 
before, and holding yield to be high in the ultrasound probe which is high sensitivity, it can be made. 
[0027] 
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It is desirable among the metal layer class of the second or, at a minimum, to use a thing based on one 
kind among Cu, Ni as electrode layers of predetermined hardness. By this assembling, At a minimum, 
other than the described above effect becoming remarkable, adhesive property of the second bed as 
opposed to tertiary bed based on one kind can be kept among the first bed based on at least one kind and. 
Cu, Au, Pt, Ag, Pd among Ti, Ni, Cr \yell. In addition, As for the class based on at least one kind of the 
first, adhesive property is particularly preferable between perovskite mold multiple oxide piezoelectric 
sexual crystal material composing the oscillator among Ti, Ni, Cr. Adhesive property is good for tertiary 
bed based on at least one kind as against layout material of other among Cu, Au, Pt, Ag, Pd, and 
soldering is possible. 
[0028] 

The second tabular caliper T2 0. of the metal layer. More than three mu m, it is 5. It is set by less than 0 
mu m, and a thing is desirable, and preferably it is 0. More than five mu m, it is 4. More preferably than 
less than 0 mu m it is 0. More than eight mu m, it is 3, It is preferable when set by less than 0 mu m. 
[0029] 

The second tabular caliper 0. In that case of less than three mu m, depression effect of workability fall is 
hard to come to appear conspicuously, when five mu m is gone over, fall of workability can control 
enough, but, superscription metal layer is easy to come to exfoliate, and electrical services machine bond 
coefficient of oscillator falls, fall of transmission and reception gain is easy to become produce. 
[0030] 

In addition, As hardness of metal layer and connection of thickness, Vickers hardness V gets 

possible to get superscription effect by means of 30 □ . . . V □ , . . 110, thickness T (mu m) using 

electrode including the metal layer that 0.3 □ ... T □ ... 5.0 and Vickers hardness and product V 

T 15 of thickness satisfies □...Vj^j^D--Tn... 400, Depression effect of workability fall is hard to 

come to appear in the event of less than lower limit value of each equation conspicuously, when ceiling 
value of each equation is gone over, fall of workability can control enough, but, superscription metal 
layer is easy to come to exfoliate, and electrical services machine bond coefficient of oscillator falls, fall 
of transmission and reception gain is easy to become produce. 
[0031] 

In here. It is desirable thickness T 0.5 □ ... T □ ... 4.0 and for Vickers hardness and product V ^ ^ T 

25 of thickness satisfies □...Vpjj^D--TD... 320, and more preferably thickness T 0.8 are preferable 

when □ ... T □ ... 3 .0 and Vickers hardness and product V T 40 of thickness satisfies □ . . . V 

□-T 240. 
[0032] 

In addition, For backing material, acoustic impedance Zb 1. 0*10 ^ kg/m ^ s Zb 5. It is 
preferable to use a thing comprising of material of 0*10 ^ kg/ m ^ s. By this. Conventional acoustic 
impedance 5. In comparison with a case with the use of backing material of greater than 0*10 ^ kg/ m ^ 
s, the ultrasound probe which is high sensitivity gets possible to be got. 
[0033] 

Acoustic impedance 1. of backing material In that case of less than 0*10 ^ kg/ m ^ s, remaining 
vibratory depression effect of oscillator is hard to become get enough, resolution of probe is easy to 
come to fall, acoustic impedance 5. A case of greater than 0*10 ^ kg/ m ^ s is enough for control of 
remaining jolt of oscillator, but, gain of probe is easy to come to fall remarkably. 
[0034] 

[EXAMPLE] 

As follows. While referring to drawing in embodiment of the present invention, it is explained in detail. 
It is example 1 spelter lead niobate - lead titanate (Pb ((Zn ,^3 Nb ^2/3)) ) 1 -x x) ^ 3 ^ ) ^^^^ 0-..x 
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□ . . . 0. Supersonic wave pro - bu was made by means of piezoelectric single crystal of two). It is 
fineness 99, as single crystal charge stock By means of Pb O more than 99%, Zn O, Nb 2 O 5, Ti 0 2, 

spelter lead niobate and lead titanate are 91:00 Weighing capacity is done for the purpose of becoming 
nine mole ratio, it is 1. of single crystal charge stock as * materials Pb O of double was added. 
[0035] 

This mixture is mixed by ra/ * airplane enough for 20 minutes, it is filled with platina crucible of 250cc, 
it heats to 1270 degrees Celsius in electric furnace, it held for ten hours. Afterwards, Annealing is done 
to 900 degrees Celsius at the rate of 1 degree Celsius /h, it cooled off to room temperature naturally. 
[0036] 

Next, * materials are broken from single crystal in platina crucible and mixed solid matter of * 
materials, medius single crystal block was taken out. About 35mm parallel 6 somatic single crystal is 
provided round one side, that perovskite configuration was comprised in X-ray diffraction was ensured. 
It is settled in <001> azimuth by observing the single crystal block in rauekamera, slice is done in 1mm 
atsu in daiyamondokatta - in this plumb, one side got about 25mm (001) wafers. 
[0037] 

Next, Piezoelectric oscillator with the use of electrode comprising of two kinds of metal layer was made 
for the object which measured the electric machine bond coefficient k33 □(£. It is 0. in abrasives of # 
2000 on both sides of the (001) wafer It studies hard in caliper of 24mm, two kinds of metal layer is 
formed in supattametaraizu on piezoelectric somatic both sides, electrode was composed by this, and 
parallel-shaped piezoelectric oscillator was made. Electrode is caliper 0. from the bed which is near to 
piezoelectric body sequentially It was composed in the Ti layer, Au bed of 0.2 caliper mu m of five mu 
m. 

[0038] 

It is 12mm wide 14mm long caliper 0, from this tabular piezoelectric oscillator Electric field of 
600V /mm is applied in strip of paper of 24mm-shaped oscillator 10 of them excision, shiriko - noiru of 
210 degrees Celsius for 10 minutes, it was cooled to 40 degrees Celsius that held electric field, and 
polarization aftertreatment was put. After this. As a result of having measured electric machine bond 
coefficient k33 □(£ of the piezoelectric oscillator, it was with k33 □(£ =84% in average. 
[0039] 

Next, Manufacture method of supersonic wave professional - bu having piezoelectric oscillator with the 
use of electrode comprising of three kinds of metal layer is described. FIG. 1 is virgule to show 
assembling of this supersonic wave pro - bu. Both sides of another (001) wafer which has begun to be 
cut from the single crystal block are ground in 240 mu m in abrasive of # 2000, three kinds of metal 
layer was supattametaraizushi on both sides of piezoelectric body 1, and electrode 2, two DCE were 
composed. Electrode is caliper 0. from the bed which is near to piezoelectric body 1 sequentially Ti 
layer 2a of five mu m, 2a □(£, caliper 1. Cu layer 2b of 0 mu m, 2b □(£, caliper 0. It was composed in 
Au layer 2c of two mu m, 2c □(£. 
[0040] 

Next, It is 20mm wide 14mm long caliper 0. in daishinguso - with this electrode 2, two DCE, 
piezoelectric body 1 respectively It is machined to 24mm, tabular oscillator was got. Electric field of 
600V /mm is applied in shiriko - noiru of 210 degrees Celsius in this for 10 minutes, it was cooled to 40 
degrees Celsius that held electric field, and polarization aftertreatment was put. After this, It was kt 
=54% when electric machine bond coefficient kt was measured, 
[0041] 

Next, Soldering does a - board 6 comprising of copper foil in another face with flexible layout base (F 
PC) 7 of 128 ch in one side of the tabular oscillator, electrode of the backside of the division which did 
each soldering was removed by etch. 
[0042] 

Next, In the face which installed an F PC, from gum and resinous compost, acoustic impedance 2. Each 
adhesively bonded class 4a, 4b which matched backing material 3 of 2*10 ^ kg/ m ^ s in the face which 
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installed a - board 7. Nearby, matching layer 4a, acoustic impedance of 4b are set for phase in the 
direction which goes from the tabular oscillator to acoustic lens 5 described below by acoustic 
impedance of acoustic lens 5. 
[0043] 

Next, Bed 4a, 4b and superscription tabular oscillator it be added and channel pace of F PC 7 (150 mu 
m), and to match (electrode 2, two □(£ and piezoelectric body 1), in daishinguso of 30 wide mu m, it 
moved slightly, and array was processed into 128 element in 400 deep mu m by - do. As this occurs, 
lobation was in backing material only depth of about 50 mu m. Even more particularly, Acoustic lens 5 
is bonded to matching layer 4b, supersonic wave pro - bu shown in FIG. 1 was made. 
[0044] 

Echo Eco - of this supersonic wave pro - bu is measured by pulse Eco - method, it is 3. from all 128 
channel element 55 □} 0. Eco- having center frequency of less than 15MHz is received. In addition, 
The ratio band of -6 dB became 102% in average. By reason of comparison with this probe, acoustic 
impedance 5. based on ferrite gum Probe is made in this probe and same material, the same specification 

except that backing material of 5*10 ^ kg/ m ^ s was used, gain improvement of 3-5 dB is ensured when 

receipt of letter level of echo is measured. 

[0045] 

Acoustic impedance 5. ratio band of -6 dB In comparison with 106% of probe with the use of the 
backing material of 5*10 ^ kg/ m ^ s, it became slightly small, but, there was a little the degree, and this 
band was the value which could set doppurarifarensu frequency of a wide area than probe with the use 
of conventional PZT ceramics. 
[0046] 

Next, Ultrasound probe of the present invention which got supersonic wave professional - bu with the 
use of electrode comprising of supersonic wave professional - bu with the use of electrode comprising of 
two kinds of metal layer and three kinds of metal layer of the present invention by the for comparison 
described above method is soaked within epoxy break away materials, backing material 3 and sound 
matching bed 4a, 4b were exfoliated from strip of paper-shaped piezoelectric oscillator, and strip of 
paper-shaped piezoelectric oscillator elementary substance was got. 
[0047] 

k33 □(£ =84% are provided in average of 128 channel when k33 □(£ of provided oscillator is 
measured, the electrode layers show value of k33 □(£ and equivalence of piezoelectric oscillator 
comprising of two levels of Ti bed and Au bed , even more particulariy, frequency spectrum of an 
admittance is excellence without supuriasu as shown in FIG. 3 (a), too. By this. That there is not effect 
to k33 □(£ by electrode layers 2, two DOE having become thick is confirmed in ultrasound probe of the 
present invention, 
[0048] 

In addition. There is not breaking of wire of electrode layers in all channel as shown in FIG. 2 (a) when 
microscope observes an end face of piezoelectric oscillator of ultrasound probe of the present invention, 
and, as for crack 8 and the evolution of chipping 9, there is a little pole. This situation is confirmed. 
[0049] 

By means of the wafer which has begun to be cut from single crystal block same as one comparative 
example example 1 (001), similar was ground. Three kinds of metal layer is supattametaraizushi on 
piezoelectric somatic both sides, electrode was composed. Electrode 12, 12 □(£ are 0. from the bed 
which is near to piezoelectric body 1 1 sequentially Ti bed of five mu m caliper, 0, Cu bed of two mu m 
caliper, 0. It was composed with the Au layer of two mu m caliper. It is 20mm wide 14mm long 
caliper 0, from the wafer which formed electrode 12, 12 □(£ (001) Polarization processed tabular 
piezoelectric oscillator of 24mm same as excision, example 1. 
[0050] 

Next, Adhesion of F PC and a - board and polar etch were done same as example 1. Even more 
particulariy, In the face which installed an F PC, from gum and resinous compost, acoustic impedance 2. 
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Backing material of 2*10 ^ kg/ m ^ s was adhesively bonded. As follows, Matching tabular adhesion, 
array processing to 128 channel of piezoelectric oscillator, adhesion of acoustic lens identify with 
example 1, ultrasound probe was made. 
[0051] 

Echo was determination impotence, and the thing that became poor was understood in 13 channel out of 
128 channel when echo Eco - of this supersonic wave pro - bu was measured by pulse eco- method. It is 
3. from remaining channel 60 □} 0. Eco- having center frequency of less than 25MHz is received. In 
addition. When ratio band of -6 dB removed poor channel, 92% were become in average. 
[0052] 

Next, This probe is soaked within epoxy break away materials, k33 □(£ =79% were provided in average 
of 1 15 channel aside from a bad element when k33 □(£ was measured same as example 1. There was 
much supuriasu, and there was much element which was not clear, and resonance point, anti -resonance 
point were seen in frequency spectrum of an admittance more as shown in FIG. 3 (b). 
[0053] 

In addition, There is much crack 8 produced in array processing in an element of all channel as shown in 
FIG. 2 (b) and chipping 9, and it occurs when microscope observes an end face of oscillator of this 
probe, breaking of wire 10 produced in electrode 12 of 1 1 piezoelectric body face, 12 DGE by crack in 
oscillator of the channel that echo was determination defectiveness. > 
[0054] 

FIG. 1 in example 1 is used in the example 2 present embodiment, and it is explained. By means of the 
wafer which has begun to be cut from single crystal block same as example 1 (001), similar was ground. 
Three kinds of metal layer was supattametaraizushi on both sides of piezoelectric body 1, and electrode 
was composed. Electrode is caliper 0. from the bed which is near to piezoelectric body sequentially Ti 
layer 2a of five mu m, 2a □(£, caliper 2, Cu layer 2b of 0 mu m, 2b □(£, caliper 0. It was composed in 
Au layer 2c of two mu m, 2c □(£. 
[0055] 

It is 20mm wide 14mm long caliper 0. from the wafer which formed electrode (001) Polarization 
processed tabular oscillator of 24mm same as excision, example 1. Next, F PC 7 and adhesion of a - 
board 6 and polar etch were done same as example 1 . 
[0056] 

Next, It was based on chloroprene rubber, and acoustic impedance 3.5*10 bonded backing material 3 of 

kg/ m ^ s to the face which installed F PC 7. As follows. Matching layer 4a, adhesion of 4b, array 
processing to 128 channel of piezoelectric oscillator, adhesion of acoustic lens 5 identify with example 
1 , ultrasound probe was made. 
[0057] 

Echo Eco - of this supersonic wave pro - bu is measured by pulse Eco - method, it is 3, from all element 
46 □} 0. Eco- having center frequency of less than 15MHz is received, the ratio band of -6 dB became 
104% in average. Acoustic impedance 5. that the receipt of letter level of echo made by reason of 

comparison In comparison with the ultrasound probe with the use of backing material of 5* 10 ^ kg/ m ^ 

s, gain improvement of 2-4 dB is confirmed. 

[0058] 

Acoustic impedance 5. ratio band of -6 dB It became slightly small in comparison with 106% of 
ultrasound probe with the use of backing material of 5*10 ^ kg/ m ^ s, but, there was a little the degree, 
and this band was the value which could set doppurarifarensu frequency of a wide area than probe with 
the use of conventional PZT ceramics, 
[0059] 

Next, Ultrasound probe of the present invention which got supersonic wave professional - bu with the 
use of electrode comprising of supersonic wave professional - bu with the use of electrode comprising of 
two kinds of metal layer and three kinds of metal layer of the present invention by the for comparison 
described above method is soaked within epoxy break away materials, backing material 3 and sound 
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matching bed 4a, 4b were exfoliated from strip of paper-shaped piezoelectric oscillator, and strip of 

paper-shaped piezoelectric oscillator elementary substance was got. 

[0060] 

k33 DOE =83% are provided in average of 128 channel when k33 DOE of provided oscillator is 
measured, the electrode layers approximately show value of equivalence with k33 □(£ of piezoelectric 
oscillator comprising of two levels of Ti bed and Au bed, electrode layers 2b, 2b □(£ are 2. in 
ultrasound probe of the present invention That there is not effect to k33 DOE by the thing that became 
thick is identified as 0 mu m. Even more particulariy. Frequency spectrum of an admittance is 
excellence without supuriasu same as example 1, too. 
[0061] 

In addition. There is not breaking of wire of electrode Ijayers in all channel same as example 1 when 
microscope observes an end face of piezoelectric oscillator of ultrasound probe of the present invention, 
and, as for the evolution of crack and chipping, there is a little pole. This situation is confirmed. 
[0062] 

By means of the wafer which has begun to be cut from single crystal block same as two comparative 
example example 1 (001), similar was ground. Three kinds of metal layer was supattametaraizushi on 
piezoelectric somatic both sides, and electrode was composed. Electrode is 0. from the bed which is near 
to piezoelectric body sequentially Ti bed of five mu m caliper, 6. Cu bed of 0 mu m caliper, 0. It was 
composed with the Au layer of two mu m caliper. It is 20mm wide 14mm long 0- caliper 0. from 
the wafer which formed electrode (001) Polarization processed tabular oscillator of 24mm same as 
excision, example 1. 
[0063] 

Next, Etch was done same as example 1 in adhesion of F PC and a - board and electrode. Next, In the 
face which installed an F PC, it is based on chloroprene rubber, acoustic impedance 2. Backing material 

of2*10"kg/ m s was adhesively bonded. As follows. Matching tabular adhesion, array processing to 
128 channel of oscillator, adhesion of acoustic lens identify with example 1, ultrasound probe was made. 

[0064] 

However, at the time of just after electrode formation or array processing after matching stratification, 
the defectiveness that electrode layers exfoliate from piezoelectric body is frequent, the yield went low 
in emergency. As for this, the second tabular electrode layers are too thick, and it is thought that the 
reason is because it becomes unreasonable, and stress by heat aberration with other electrode layers and 
piezoelectric body is easy to have come to exfoliate. 
[0065] 

FIG. 6 is the character figure which connection with yield of caliper and ultrasound probe of the second 
tabular electrode layers was shown in. As shown in this figure, caliper 0. of the second electrode layers 
Less than three mu m and 5, It was found that yield suddenly deteriorated in area of greater than 0 mu 

m. 

[0066] 

As for the example 3 present embodiment, electrode comprising of two kinds of metal layer applied the 

present invention to piezoelectric body both sides as against formed ultrasound probe. 

[0067] 

FIG. 5 is virgule to show assembling of ultrasound probe of the present embodiment, Isologous 
character is referred to division same as FIG. K and persuasion, detailed description are omitted. By 
means of the wafer which has begun to be cut from single crystal block same as example 1 (001), similar 
was ground. Two kinds of metal layer was supattametaraizushi on both sides of piezoelectric body 1, 
and electrode was composed. Electrode is caliper 0, from the bed which is near to piezoelectric body 
sequentially Ti layer 52a of five mu m, 52a □(£, caliper 1. It was composed in Cu layer 52b of five mu 
m, 52b DGE. 
[0068] 
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50 (unit nothing), the thickness T are T =1 . this Cu layer 52b, Vickers hardness of 52b DOE (V pj ^) 30 

□ ...Vpjj^D...110 which are 5 (mu m), 0. Both condition of three □ . . . T □ . . . 5.0 is satisfied, and 

there seem to be hardness and product of thickness (V T) in area ofl5D...Vj^j^a-TD... 400, 

and it is configured. FIG. 6 is the character figure which illustrated area of condition satisfied then. 
[0069] 

It is 20mm wide 14mm long caliper 0. from the wafer which formed electrode (001) Polarization 
processed tabular oscillator of 24mm same as excision, example 1. Next, F PC 7 and adhesion of a - 
board 6 and polar etch were done same as example 1 . 
[0070] 

Next, In the face which installed F PC 7, from gum and resinous compost, acoustic impedance 2. 

Backing material 3 of 2*10 ^ kg/ m ^ s was adhesively bonded. As follows. Matching layer 4a, adhesion 
of 4b, array processing to 128 channel of piezoelectric oscillator, adhesion of acoustic lens 5 identify 
with example 1, ultrasound probe was made. 
[0071] 

Echo Eco - of this supersonic wave pro - bu is measured by pulse Eco - method, it is 3. from all element 
50 □ } 0. Eco— having center frequency of less than 14MHz is received, the ratio band of -6 dB became 
102% in average. Acoustic impedance 5. that the receipt of letter level of echo made by reason of 

comparison In comparison with the ultrasound probe with the use of backing material of 5*10 ^ kg/ m ^ 

s, gain improvement of 3-5 dB is confirmed. 

[0072] 

Acoustic impedance 5. ratio band of -6 dB It became slightly small in comparison with 106% of 
ultrasound probe with the use of backing material of 5*10 ^ kg/ m ^ s, but, there was a little the degree, 
and this band was the value which could set doppurarifarensu frequency of a wide area than probe with 
the use of conventional PZT ceramics. 
[0073] 

Next, Ultrasound probe of the present invention which got previously described class of Ti and 
supersonic wave professional - bu with the use of electrode comprising of supersonic wave professional 
- bu with the use of electrode comprising of two kinds of Au tabular metal layer and two kinds of metal 
layer of the present invention by the for comparison described above method is soaked within epoxy 
break away materials, backing material 3 and sound matching bed 4a, 4b were exfoliated from strip of 
paper-shaped piezoelectric oscillator, and strip of paper-shaped piezoelectric oscillator elementary 
substance was got! 
[0074] 

k33 □(£ =84% are provided in average of 128 channel when k33 □(£ of provided oscillator is 
measured, the electrode layers approximately show value of equivalence with k33 □(£ of piezoelectric 
oscillator comprising of two levels of Ti bed and Au bed, electrode layers 52b, 52b □(£ are 1. in 
ultrasound probe of the present invention That there is not effect to k33 □(£ by the thing that became 
thick is identified as five mu m. Even more particularly, Frequency spectrum of an admittance is 
excellence without supuriasu same as example 1, too, 
[0075] 

In addition. There is not breaking of wire of electrode layers in all channel same as example 1 when 
microscope observes an end face of piezoelectric oscillator of ultrasound probe of the present invention, 
and, as for the evolution of crack and chipping, there is a little pole. This situation is confirmed. 
[0076] 

As depicted above, Vickers hardness of electrode layers (V ^ ^ and the thickness T are 30 □ . . . V 

□ . . . 1 10, 0. Both condition of three □ . . . T □ . . . 5.0 is satisfied, and before oscillator can control 
produced crack, augmentation of chipping by there seem to be hardness and product of thickness (V 

T) in area ofl5n...Vj^j^D--TD... 400, and composing electrode, while it is compared with before, 
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and holding yield to be high in the ultrasound probe which is high sensitivity, it can be made. 
[0077] 

It is the character figure which preferred connection between things of polar hardness and caliper in 
ultrasound probe of the present invention was shown in, and, FIG. 7 , it is desirable that □ ... T □ ... 4.0 
and Vickers hardness and product V T 25 of thickness satisfies □.,.Vpjj^n--TD... 320 

thickness T 0.5 as shown in FIG. 7 . 
[0078] 

In addition. It is the character figure which, even more particularly, preferred connection between things 
of polar hardness and caliper in ultrasound probe of the present invention was shown in, and more 
preferably, FIG. 8 , thickness T 0.8 are preferable when □ ... T □ ... 3.0 and Vickers hardness and 
product Vj^^ 40 of thickness satisfies □...Vp^j^D-'TD... 240. 

[0079] 

In addition, Two levels of described above condition can be applied as against electrode of 
configuration , even more particularly, it can be applied to for electrode having the configuration that 
three levels are older than. About electrode having two levels of configuration, it is desirable that an 
element preventing oxidation of metal layer of hypoblast is doped. It is desirable for this element to be 
doped selectively by the face side of the metal layer. 
[0080] 

When bed based on at least one kind is used among Cu, Ni as the metal layer, it is desirable that, at a 

minimum, one kind of chemical element is doped among Au, Ag in the metal layer. 

[0081] 

When the described above element is doped selectively by the face side of the metal layer , by way of 
example only, depth from superscription metal layer face of addition division can do with 5nm - 50nm. 
In addition. For example, concentration in the metal layer face of additive element can be assumed 50 % 
by weight to 75 % by weight. 
[0082] 

In addition, For example, as the class of the second or electrode layers having the predetermined 
hardness, Al and the alloy can use Al-Si alloy. Adhesion is good for electrode layers comprising of these 
material as against other layout material, and soldering is possible. 
[0083] 

FIG. 9 is outline map showing assembling of ultrasonic diagnostic equipment of the present invention. 
As shown in FIG. 9 (a), sign provided in ultrasound probe of the present invention shown in the 
embodiment is transmitted by signal processing, a picture is projected to a picture monitor by signal 
processing in this signal processing. As for the assembling of this apparatus, one end of cable 93 is 
connected to ultrasound probe 92 comprising piezoelectric body 91 as shown in FIG. 9 (b) , even more 
particulariy, another end of this cable 93 is connected to signal processing 94. Sign provided with 
ultrasound probe 92 is transmitted to signal processing 94 by cable 93, signal processing is done in this 
signal processing 94. Signal processing result is projected for echogram 96 to picture monitor 95. 
[0084] 

Embodiment of the present invention was described as things mentioned above, but, the present 
invention is not a thing limited to the embodiment. By way of example only, It can be applied to other 
supersonic wave sojushin elements or supersonic wave so wave apparatus of lithodialysis apparatus 
aside from the ultrasound probe and ultrasonic diagnostic equipment. In addition, It is transformed in the 
area which does not deviate from a purpose of the present invention in various ways, and it can be 
carried out. 
[0085] 

[EFFECT OF THE INVENTION] 

As discussed above, According to the current invention, there is not fall of yield in array processing by 
sexual fall, and the machining which acoustic impedance produced in a case using small backing 
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material because at least three kinds use metal layer configured in metal layer older than or appointed 
hardness and caliper as electrode in the ultrasound probe which arranged strip of paper-shaped oscillator 
in the shape of array can provide the ultrasound probe that of high quality, dependability is high having 
the character which is high sensitivity and broadband. Therefore, There is prominent effect in 
improvement of diagnosis performance of medical diagnosis apparatus. 



[BRIEF DESCRIPTION OF DRAWINGS] 
[ FIG. 1 ] 

It is a perspective diagram showing assembling of supersonic wave pro - bu hanging to the present 

invention. 

[ FIG. 2 1 

It is cross section to show the present invention and chipping of piezoelectric oscillator of conventional 
embodiment, crack and mode of disconnection in. 
[ FIG. 3 ] 

It is a figure of character showing the present invention and spectrum of an admittance of piezoelectric 
oscillator in conventional embodiment. 
[ FIG. 4 ] 

It is character figure to show connection with yield of the second polar tabular caliper and ultrasound 
probe in, 
[ FIG. 5 ] 

It is a perspective diagram showing assembling of embodiment other than ultrasound probe hanging to 
the present invention. 
[ FIG. 6 ] 

It is the character figure which connection between things of polar hardness and caliper in ultrasound 
probe of the present invention was shown in, 
[ FIG. 7 ] 

It is the character figure which preferred connection between things of polar hardness and caliper in 
ultrasound probe of the present invention was shown in. 
[ FIG. 8 ] 

It is the character figure which, even more particulariy, preferred connection was shown in between 
things of polar hardness and caliper in ultrasound probe of the present invention. 
[ FIG. 9 ] 

It is outline map showing assembling of ultrasonic diagnostic equipment of the present invention. 
[DENOTATION OF REFERENCE NUMERALS] 

1, 1 1 ... piezoelectric body 2, two DOE, 12, 12 DOE ... electrode 2a, the first tabular electrode layers 2b, 
the second tabular electrode layers 2c, 2c DOE ... tertiary tabular electrode layers Three ... backing 
material 4a, the 4b ... sound matching layer Five ... acoustic lens Six ... earth plate Seven ... F PC 
Eight ... crack Nine ... chipping Breaking of wire of ten ... electrode layers 



https://patolis-e.patolis.co.jp/patolis/wbpcgi/P3/N4Effi?MEI=LKN&KI)=AA&NO= 6/13/03 



Page 1 of 3 




https://patoIis-e.patolisxoJp/patoIis/wbpcgi/P3/MEffi?MEI=DRJ&KD=AA&NO=99155859i... 6/13/03 



Page 2 of 3 




0 $0 10 <> .ij&p 




5 0 100 15 q 



.(fig.8) 



https://patolis-e.patolisxojp/patolis/wbpcgi/P3/MEffi?MEI=DRJ&KD^ 6/13/03 



Page 3 of 3 




https://patolis-e.patolis.co.jp/patolis/wbpcgi/P3/MEffi?MEI=DRJ&KD=AA&NO=99155859<S... 6/13/03 



